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Abstract 
Fast mapping is a cognitive process that facilitates acquisition of new vocabulary 
through brief exposures to words and their referents. Research has shown that typically 
developing children and those with Down syndrome, specific language impairment, or 
mental impairment acquire new vocabulary through fast mapping, although with different 
levels of success. This study explored the effectiveness of fast mapping to facilitate 
vocabulary acquisition in children with autism. A multiple baseline across subjects 
design was employed with four children with autism. After a pre-test to determine which 
food and animal objects were unfamiliar to each subject, a series of fast mapping trials 
was presented. Each trial involved presentation of one unfamiliar and two familiar 
objects. Probes were conducted for all items that had been fast mapped at intervals of 
one hour and one day following the last treatment trial to evaluate retention. Data were 
analyzed though the application of visual inspection and descriptive statistics. Treatment 
results indicated that fast mapping was an effective method to facilitate vocabulary 
acquisition across all four children with autism. 
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Chapter 1 
Introduction 
Autism is a disorder that affects an increasing number of children and their 
families. The Centers for Disease Control (2010) suggests that the incidence may be as 
high as 1 in 110. The challenges associated with this condition impact nearly every 
aspect of their lives. Raising a child with autism requires families to adapt their lifestyles 
to meet the needs of their child. The child's thoughts and ideas are unique and often 
interfere with their ability to relate to the world and build relationships. These children 
have difficulty learning to talk and play. They prefer to be alone rather than with other 
people, including members of their own family. Anxiety and extreme behaviors 
sometimes overshadow the child's ability to think and learn. Difficulty filtering out 
sensory input causes difficulty with focus and attention. 
While the condition was misunderstood for decades, autism is now known to be 
a neurological, biochemical disorder (Bailey, Phillips, & Rutter, 1996; Richard, 1994). 
Research has not yetidentified the exact causes of autism; however, scientists believe 
that the condition results from a combination of both genetic and environmental agents 
(McCandless,2007). Abnormal genes are turned on by environmental influences, 
leading to impaired brain physiology that affects social interaction, communication, and 
behavior. The Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition 
(DSM-IV-TR) (American Psychiatric Association, 2000) suggests that the following 
symptoms must be present to yield a diagnosis of autism: qualitative impairment in social 
interaction; qualitative impairment in communication; restricted, repetitive and 
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stereotyped patterns of behavior, interests, and activities; and delays or abnormal 
functioning with onset prior to age three years. 
Autism occurs on a continuum from mild to severe and can co-occur with other 
disorders. There is a high incidence of mental impairment in the autism population, 
which also occurs on a continuum from mild to severe. Mental impairment affects the 
ability to process and learn new information, including language (Richard & Hoge, 1999). 
Children who present autism and mental impairment concomitantly require intensive 
intervention from an early age. 
Speech-language pathologists are concerned with most aspects of development 
for children with autism spectrum disorders. They address symptoms in each of the core 
domains of language, social skills, and behavior. One of their primary concerns is 
encouraging the child with autism to communicate through verbal language, conventional 
gestures, augmentative communication, sign language, or a combination of these 
modalities. Speech-language pathologists also address social pragmatic aspects of 
communication, including teaching children with autism to interact more successfully 
with others. 
Communication 
All people with autism present significant communication challenges. Higher 
functioning individuals with autism struggle with language development early on, but 
manage to learn to compose sentences and use them to converse with others. These 
children use language as a tool for learning and socializing (Venter, Lord, & Schopler, 
1992). Children who fall at the midpoint of the autism spectrum may speak some words 
or sentences, but do not know how to use language to communicate effectively. They 
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can improve their communication skills with intensive intervention. Low functioning 
children with autism have little to no language, and are often resistant to learning (Liss, et 
aI.,2001). 
Speech-language pathologists, parents, and educators must identify and apply 
strategies that address the unique communication needs of each learner with autism. 
While there are numerous pragmatic, semantic, syntactic, and morphological goals that 
might be targeted, a primary goal for all individuals with autism is vocabulary acquisition. 
All communicators need to associate words with their referents in order to understand 
what is being said or read to them. Understanding words typically precedes their 
production (Wetherby, Watt, Morgan, & Shumway, 2007). Addressing vocabulary 
development is a primary semantic target for children with autism. 
Fast Mapping 
Fast mapping is an approach to vocabulary acquisition. Fast mapping is the 
cognitive process of acquiring novel vocabulary though a brief exposure to the word and 
its referent (McLaughlin, 1998). Typically developing children acquire vocabulary 
through fast mapping. For children who do not naturally develop the ability to fast map, 
assistance may be needed to facilitate the process. Visual and auditory stimuli are paired 
in order to provide a concrete learning experience. Fast mapping is usually facilitated 
with real objects or pictures. 
Fast mapping has been successful in several populations, including typically 
developing children, children with Down syndrome, and children with mental imp aim lent. 
There has been little research addressing fast mapping in the autism population. Given 
the prevalence of vocabulary deficits in this population, it is important to understand how 
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vocabulary can be learned to develop effective methods of vocabulary acquisition. The 
use of fast mapping has potential as a vocabulary development tool for children with 
autism. 
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Chapter 2 

Review of the Literature 

V ocabulary development in neurotypical children is well documented. While 
there is considerable variation in early development, most toddlers have acquired 
between ten and fifty words by the time they are 18 months of age (Nelson, 1973). From 
this point forward, the vocabulary acquisition of preschoolers is nothing short of amazing. 
By the age of two years, their lexicons have expanded to about 200-300 words; and by 
the age of three years, children have a vocabulary of 900-1000 words (McLaughlin, 
1998; Owens, 2004). They enter kindergarten with the ability to understand and/or use 
over 2,000 words. One of the primary processes by which young children acquire their 
vast vocabularies is fast mapping. 
Fast mapping is a cognitive mechanism that facilitates early understanding of 
word meaning following brief exposures to words and their referents (Carey & Bartlett, 
1978). Fast mapping occurs when a child is exposed to an unknown word and infers its 
meaning given hislherestablished knowledge. For example, if a child is presented with 
an unfamiliar word, rhinoceros, while looking at a book, slhe can fast map the word by 
inferring that the unknown animal must be the rhinoceros. In natural contexts, children 
as young as 13 months of age acquire new vocabulary through fast mapping (Kay­
Raining Bird, & Chapman, 1998; Schafer & Plunkett, 1998; Woodward, Markman, & 
Fitzsimmons, 1994). Repeated exposure to unfamiliar items stimulates acquisition of 
many new words at once (Gershkoff-Stowe & Hahn, 2007). Estimates suggest that most 
preschoolers acquire two to five new words per day, many of them through fast mapping 
(pease & Berko Gleason, 1985). 
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Extended mapping is a secondary cognitive process that also contributes to 
vocabulary development. It requires more exposures to new words than fast mapping, 
and leads to development of a deeper comprehension of word meaning (McLaughlin, 
1998). Extended mapping allows children to functionally use the vocabulary they have 
acquired. 
Fast Mapping in Different Populations 
Typical development Several studies have addressed fast mapping across 
different populations. Carey and Bartlett (1978) looked at fast mapping in typically 
developing children. They required children to retrieve an object from a field of two, one 
familiar and one unfamiliar. They found that through brief exposure and contrast with a 
known object, children fast mapped unfamiliar words. Children were assessed one week 
later in a different context and were still able to prove knowledge of the fast mapped 
words. Results of other studies support Carey and Bartlett's findings (Gershkoff-Stowe 
& Hahn, 2007; Heibeck & Markman, 1985). 
Heibeck and Markman (1985) completed a similar study in which three lexical 
domains were assessed: color, shape, and texture. Children were assessed for retention of 
unfamiliar words in the same session in which they were originally presented. Color, 
shape, and texture were assessed as follows: "Do you see those two books in the corner? 
Could you bring me the chartreuse one, not the red one, the chartreuse one?" To assess 
comprehension, children were instructed to identify the target item when paired with 
three familiar and three unfamiliar items. These researchers found that in typically 
developing children ages 3:0 to 4:8, fast mapping was successful. The participants 
comprehended more color and shape words than texture words. Fast mapping had a 
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greater impact when children knew some words in the same category as the unfamiliar 
word. 
Research suggests that fast mapping is successful in typically developing children, 
as well (Carey & Bartlett, 1978; Heibeck & Markman, 1985). New vocabulary is fast 
mapped and retained by typically developing children. Fast mapping seems to be more 
successful with more concrete vocabulary, such as nouns or descriptors, including color 
and shape (Heibeck & Markman, 1985). 
Cognitive impairment Fast mapping in children with mental impairment was 
examined through successive and concurrent introduction of items (Wilkinson & Green, 
1998). A computer-based approach was used rather than physical objects. Participants 
included individuals ages 5:1 to 22:0 who had been diagnosed with moderate to severe 
mental impairment. In the concurrent introduction condition, two new words were 
introduced in each of the first and second sessions, and were then tested for acquisition in 
the last session. Subjects were provided twelve exposures for each word. In the 
successive exposure condition, one word was presented for fast mapping during the first 
session, and two words (the word from the first session and a new word) were presented 
for sessions two and three. Learning was tested three days later. The first word was 
presented 18 times and the second word six times in a modified fast mapping trial. 
Successive introduction proved to be equal or more successful than concurrent 
introduction. Eight out of ten individuals successfully fast mapped two unfamiliar words 
when successive introduction was used. Individuals with little expressive language were 
able to benefit from fast mapping via this approach (Wilkinson & Green, 1998). In a 
follow-up study by Wilkinson (2005), learning was significantly better following the 
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successive introduction procedure for the typically developing control group; however, 
for individuals with cognitive impairment, there was no statistical difference between the 
concurrent and successive introduction conditions. Receptive vocabulary acquisition is 
challenging for children with significant cognitive impairment. Some participants with 
receptive age estimates below 60 months did not demonstrate learning under either 
condition. Results also suggested that children in the autism spectrum may learn better 
through concurrent presentation. This research indicated that children with cognitive 
impairment were successful at fast mapping, but that this was not necessarily leading to 
learning new vocabulary. This implication was supported in later research by Wilkinson 
(2007) who found that initial fast mapping was successful, but that retention was poor in 
children with cognitive impairment. 
Down syndrome. Fast mapping studies have also been done with children who 
present with Down syndrome. Chapman, Kay-Raining Bird, and Schwartz (1990) 
compared the performance of adolescents with Down syndrome and children with typical 
language development on a fast mapping task. Individuals with Down syndrome were 
ages 5:6 to 20:6, while the typically developing children were 2:0 to 6:0 years of age. 
The two groups were matched for nonverbal mental age. Participants were exposed to 
target words through a hiding activity. They were instructed to place an object in or 
under a specified hiding place. Objects included a pen, a spoon, and two of three novel 
objects. The object to be fast mapped was one of the novel objects presented. The fast 
mapped object was named using a nonsense word, koob, and was presented as the last 
object to be hidden. 
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To assess comprehension, four objects were presented. These included the three 
novel objects from the hiding task and an additional novel object. These objects were not 
hidden. The experimenter instructed the children to give her the objects requested. After 
an hour, the children were tested for retention. Both groups passed the exposure task 
when children were asked to, "Hide the koob." For comprehension, older children (16-20 
years) with Down syndrome performed significantly better than the 12 - 16 year old 
group. Sixty-two percent of the younger group passed the comprehension task, while 
100% of the older group passed. An expressive measure was also obtained by having the 
experimenter hold up the objects and ask the child to name them. At least two phonemes 
of the word koob were produced by 40% of children with Down syndrome and 48% of 
the typically developing group. While research indicates that fast mapping is successful 
in adolescents with Down syndrome, it appears that more success is achieved with older 
adolescents. Later research examined the effects of additional supports on the success 
of fast mapping in children with Down syndrome. 
Specific language impairment Another population in which fast mapping has 
been evaluated in is individuals with specific language impairment (SLI). Alt, Plante, 
and Creusere (2004) studied "a) fast-mapping the phonetic strings that represent novel 
lexical labels, b) fast-mapping semantic features associated with objects and actions 
represented by novel lexical labels, and c) the relative difficulty of mapping phonetic and 
semantic features for objects (nouns) and actions (verbs)." Participants in this study 
included children ages 4:0 to 6:5. One group was composed of children with SLI, while 
the other group included children with typical language development. Objects were 
introduced and knowledge was assessed through a computer program. Objects were 
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presented by a creature figure; the children clicked a smiling creature or a crying creature 
to answer if the response was correct or inconect. In the fast-mapping context, fewer 
features were recognized by the SLI group than children with typical language 
development for both objects and verbs. Results from this study were supported by 
subsequent research by Alt and Plante (2006) in which children with SLI performed 
poorly when mapping lexical labels and nonverbal semantic features during a fast 
mapping task. Research by Gray (2005) provided additional support for the finding that 
children with SLI have difficulty with words learning during fast mapping tasks. Results 
from that study indicated that children with SLI had difficulty forming phonological 
representations and phonological-semantic links for word learning. 
Fast Mapping in Children with Autism 
A small number of studies have addressed fast mapping in children with autism. 
McDuffie, Yoder, and Stone (2006) investigated whether fast-mapping mediates the 
relationship between attention and vocabulary size in a group of 29 children diagnosed 
with autism spectrum disorders. The children were ages 24 to 46 months of age. Eight 
objects representing brightly colored wooden shapes were presented. The target objects 
were given the following names: modi, tooko, dawnoo, and koba. Fast mapping trials 
and attention trials were conducted. During attention trials, the object was labeled. For 
the fast mapping trials, previously labeled objects were presented with novel objects. 
Using repeated attention-following cues in combination with fast mapping allowed for 
successful acquisition of nouns in children with autism. 
Baron-Cohen, Baldwin, and Crowson (1997) examined the influence of the 
speaker's direction of gaze in word learning for children with autism who had 
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documented impairment in joint-attention. The subject was given an object and the 
experimenter kept an object. As the child looked at his/her object, the experimenter 
looked at the object held in the experimenter's hand and said the name of the novel object. 
In this condition for introduction of the novel item, the experimenter's direction of gaze 
was used. The novel object was named by the experimenter using the nonsense word, 
peri. Comprehension testing followed. The two objects were then put in a bag with two 
unused novel objects, and the child was asked to find the peri. In the next condition, the 
object presentation was the same, except the experimenter looked at the child's toy when 
saying the name of the child's object. The experimenter used the child's direction of 
gaze to stimulate learning. Comprehension testing for this condition was the same as the 
previous comprehension test. The researchers found that only 29.4% of children with 
autism with documented deficits in joint-attention correctly mapped a novel word to a 
novel object using the experimenter's direction of gaze. Children with autism mapped 
the object that they were looking at rather than referring to the object the experimenter 
was looking at. 
In a similar study, Luyster and Lord (2009) addressed fast mapping to determine 
if children with autism spectrum disorder (ASD) were able to use social information to 
guide their word-object mapping when matched with typically developing children with 
similar expressive vocabularies. The mean chronological age for children with autism 
was 30.86 months and the mean age for typically developing children was 20.62 months. 
The study began with familiar object training in which children were asked to choose the 
familiar object requested by the investigator when placed next to two distracters. This 
task was used to determine if children were able to complete a basic task of fast mapping 
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by associating a word with an obj ect from a group of three. Children who passed this 
task were administered word learning tasks. Words for each fast mapping task were 
randomly chosen from twenty simple nonsense words. During the training phase, the 
investigator moved an object in front of the child and said, "That's a toma. See, it's a 
toma. Look, it's a toma." Another nonlabled object was also presented. The testing 
phase required the child to choose the named object from a group containing the 
nonlabeled object and the distracter. The investigator asked the child to, "Put the toma in 
the basket. For the pragmatic task, two novel items were placed on the table, and an 
interesting action was demonstrated with each object. The child was given an object and 
the investigator kept an object. During this time, the investigator looked at the toy she 
was holding in her hand and said, "That's aperi; see, it's a peri; look, it's aperi." 
Discrepancy training required the child to put the peri in the bucket when it was 
presented with two novel objects and one distracter. Follow-in training was the same as 
discrepant training except the examiner faced forward, gazing directly toward the child 
and the child's toy. Results indicated that children with autism did not differ in their 
ability to learn the name of a novel object when the examiner followed the focus of the 
child's own attention or when the examiner's focus of attention was different from the 
child's. This suggested that, compared to typically developing children with the same 
expressive vocabulary, children with ASD also used social information to guide word­
object mapping. 
Research focused on fast mapping skills in children with autism suggests that fast 
mapping of labels is successful when attention cues are given. It also indicates that 
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children with autism who have impaim1ent in joint attention fast map using their own 

direction of gaze rather than the examiner's direction of gaze. 

Research by Heibeck and Markman (1985) indicated that fast mapping had a 
greater impact when children knew some words in the same category as the unfamiliar 
word. By using nonsense words, other studies prevented children from using knowledge 
of items in a category to extend and increase their word learning. 
More recent fast mapping studies of children with autism focused on their use of 
attention, gaze, and social information, rather than their capacity to learn and retain 
vocabulary. Objects to be fast mapped in these studies were presented individually rather 
than in a contrasting pair (one familiar and one unfamiliar item). The examiners 
presented an item and then labeled that individual item. Further research is needed to 
determine whether the presence of a contrasting context in fast mapping is successful for 
children with autism. Retention testing in these studies did not test for a difference in 
comprehension immediately after fast mapping and after a delay. 
Presentation of Fast Mapping 
Presentation of unfamiliar words in fast mapping tasks has differed across studies. 
In previous studies, such as Carey and Bartlett (1978), fast mapping was presented using 
a contrasting context. The child was presented with two objects. One object was a color 
that the child was familiar with and the other a color that was unfamiliar to the child. 
They used two trays, one blue and one beige, and asked children to, "Bring me the beige 
one, not the blue one." Blue was a familiar word and beige was unfamiliar. The task 
required the children to contrast blue and beige which allowed them to infer that the label 
of the unfamiliar color was beige. 
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Other studies used the context of one unfamiliar item to facilitate fast mapping. In 
a study of fast mapping in typically developing children, Gershkoff-Stowe and Hahn 
(2007) instructed parents to give a prompt similar to the following: "See the crab? The 
crab lives in the ocean!" No reference to a contrasting object was made by the parent. 
The parent simply presented one unfamiliar item and labeled the item for the child. In a 
study by Wilkinson and Green (1998), unfamiliar words were presented through a 
computer program that used visual stimuli in the form of a picture rather than real objects. 
While each study used a different method of presentation, all were successful in 
facilitating vocabulary acquisition through fast mapping. 
Length of Retention 
Evaluation of the retention of vocabulary words acquired through fast mapping 
varied from study to study. For example, Carey and Bartlett (1978) waited a week to 
assess retention of fast mapping. In other studies, experimenters assessed fast mapping in 
the same session or after a short period of time (Heibeck & Markman, 1985; Wilkinson & 
Green, 1998). Some experimenters wanted to extend the child's retention, while others 
focused on evaluating their immediate ability to learn a new word through fast mapping. 
The Present Study 
Research on fast mapping for several different populations has been completed, 
including typically developing children and those with Down syndrome, SLI, and 
cognitive impairment. Research suggests that fast mapping is successful in typically 
developing children, children with Down syndrome, and children with cognitive 
impairment; however, children with SLI have little success with fast mapping. There is 
minimal research on the use of fast mapping by children with autism. Further research is 
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needed to investigate the use of a contrasting context in the presentation of fast mapping 
for children with autism. When provided with familiar items from a category, children 
with autism may have more success mapping a novel word to its referent. Retention is 
another aspect of fast mapping that warrants further investigation. Retention testing 
completed the same day as a fast mapping trial and retention testing completed at least 24 
hours following fast mapping will provide insight into comprehension of the fast mapped 
objects, as well as the amount of time new vocabulary is retained. 
It is important to know if fast mapping is a valid tool for vocabulary acquisition 
within the autism population, as children with autism need to expand their vocabulary 
knowledge. Fast mapping may be successful for addressing the basic lexical deficits of 
children with autism. The present study sought to answer the following questions: 1) Is 
fast mapping an effective technique for vocabulary acquisition in school-age children 
with autism? 2) Are children with autism able to retain novel words acquired through fast 
mapping? 
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Chapter 3 
Methodology 
Participants 
Participants were recruited through the client base at the Eastern Illinois Speech­
Language-Hearing Clinic and The Autism Program in Charleston, Illinois. Normal 
hearing and vision and the ability to follow one-step directions were required for 
participation. Normal hearing and vision were determined through informal observation 
of the participants and review of medical records. A parent questionnaire which included 
items from the Rossetti Infant-Toddler Language Scale (Rossetti, 1990) was administered 
to evaluate receptive and expressive language (Appendix A). 
Participants included four children ages six to eight years who were diagnosed 
with autism. Participant 1 was a seven year old male diagnosed with autism and apraxia. 
Characteristics of autism in this participant were severe, as evidenced by significant 
language and cognitive deficits and frequent restrictive repetitive behaviors. According 
to the parent questionnaire, he was nonverbal and used picture-based communication, an 
augmentative alternative communication (AAC) device, or American Sign Language 
(ASL) to express his wants and needs. He received services at the Em Clinic during and 
prior to the study. 
Participant 2 was a six year old male diagnosed with mild autism. He had a 
higher language and cognitive levels than the other three participants. Information 
obtained through the parent questionnaire stated he was able to express and comprehend 
complete sentences. He received services at the Em Clinic during and prior to the study, 
and attended social groups at the Autism Center. 
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Participant 3 was an eight year old female diagnosed with autism and apraxia. 
She presented with severe autism, evidenced by significant language and cognitive 
impairments, and extreme need for sensory stimulation. According to the parent 
questionnaire, she was nonverbal and used an AAC device to express her wants and 
needs. She was also seen at the Em Clinic during this study, and had been receiving 
services there for several years. 
Participant 4 was an eight year old male. Information reported by his mother on 
the parent questionnaire indicated he was able to express approximately 300 words; 
however, a large amount of his speech was echolalia. He presented with language 
deficits and frequent restrictive, repetitive behaviors. He had been seen at the Em Clinic 
on and off for several years, and was receiving services there during this study. 
Materials 
Stimuli consisted of 75 small toys representing familiar and unfamiliar animals, 
foods and colors. Stimuli were presented in a display box with an open window in the 
front and the back. A curtain was draped over the box and lifted on the side closest to the 
child as the researcher manipulated the stimuli. The box was used as needed to direct 
attention to the stimuli. If the box was distracting to the participant, it was removed. 
Procedures 
This study was conducted using a multiple baseline across subjects design. The 
multiple baseline across subjects design allows for control of extraneous variables. Each 
subject stays at baseline until the previous subject has reached a certain point in the 
treatment phase. 
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A pretest was used to determine which of the 75 toy objects each participant 
correctly identified and which objects were unfamiliar. During the pre-test, objects were 
presented in groups of five. The researcher placed the objects inside a box covered with 
a drape. The participants were asked to, "Get the _," as the researcher lifted the drape 
on the side of the display box facing the participant. For an object to be determined 
familiar, the subject had to correctly select the requested object two times. An object was 
determined unfamiliar when it was not selected after being named in two separate trials. 
During the treatment phase, the toy objects were presented in groups of three. 
The researcher presented one unfamiliar object with two familiar objects. This allowed 
the participant to fast-map meaning of the unfamiliar object. Familiar objects were 
rotated so that the unfamiliar object was presented with a variety of familiar objects. 
Placement of the unfamiliar object was rotated randomly among the left, right, and 
middle positions. Similar to the pre-test, the researcher placed the objects inside the box 
covered with a drape. The participants were asked to, "Get the _," as the researcher 
lifted the drape on the side of the display box facing the participant. During each trial, 
twenty unfamiliar objects were presented for fast mapping. Each unfamiliar object was 
presented for fast mapping six times, each time with different familiar objects. To assess 
comprehension, to probes were administered, the first at least 20 minutes after treatment 
and the second at least one day after treatment. Probing followed the same methodology 
as treatment, except a fast mapped object was presented with two unfamiliar objects. 
Verbal praise, such as, "Good job," was given intermittently throughout the pre-test, 
treatment, and probe phases. Edible reinforcement was given, if needed. For participants 
who had difficulty sitting in a chair and waiting to grab objects, a graduate student or 
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professor was present to sit with the child and control behavior. Sessions varied in length 
among participants from approximately 30 minutes to 90 minutes. 
Data Management 
Sessions were conducted individually by one administrator in a quiet room. Data 
were collected during each session in the form of tallied correct/incorrect responses for 
each unfamiliar item. Sessions were video recorded and viewed by the researcher for the 
purpose of ensuring reliability of data collection. Intra-rater reliability was measured for 
20% of the sessions. Intra-rater reliability was 97%, suggesting high reliability in data 
collection. All inaccuracies in initial recording of data were reconciled prior to further 
analysis. 
Data from each trial and probe for each subject were tabled for visual inspection. 
The means of fast mapping trials and probes were calculated to compare performance 
during pre-test, treatment, and probe phases. 
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Chapter 4 

Results 

Data were analyzed to determine the effect of fast mapping on vocabulary 
acquisition for children with autism. Figure 1 illustrates results for Participant 1 from 
baseline through probe phases. He began with a baseline of O. The mean percentage of 
vocabulary words fast mapped during the treatment phase was 68.3%, and the mean 
number of vocabulary words retained through the probe phase was 75%. 
Figure 1 
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Results for Participant 2 are depicted in Figure 2. He began with a baseline of O. 
The mean percentage of vocabulary words fast mapped during the treatment phase was 
99.2%. The mean percentage of vocabulary words retained through the probe phase was 
77.5%. 
Figure 2 
Data for Participant 2 
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Results for Participant 3 are illustrated in Figure 3. She began with a baseline of 
O. The mean percentage of vocabulary fast mapped during the treatment phase was 60%. 
The mean percentage of vocabulary retained through the probe phase was 40%. 
Figure 3 
Data for Participant 3 
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Results for Participant 4 are depicted in Figure 4. He began with a baseline of O. 
The mean percentage of vocabulary fast mapped during the treatment phase was 69.1 %. 
The mean percentage of vocabulary retained through the probe phase was 55%. 
Figure 4 
Data for Participant 4 
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Chapter 5 

Discussion 

The purpose of this study was to answer the following two research questions: 
1) Is fast mapping a valid technique for vocabulary acquisition in school-age children 
with autism; 2) Are children with autism able to retain novel words acquired through fast 
mapping? According to results from this study, fast mapping was a valid tecJ:mique for 
facilitating vocabulary acquisition across a diverse range of participants. All participants 
in the study benefited from fast mapping. The percentage of words retained after fast 
mapping varied among participants; but all participants retained vocabulary acquired 
through fast mapping. 
Summary of Results 
All participants began with a baseline of O. For participant 1, the mean 
percentage of vocabulary words fast mapped during the treatment phase to be 68.3%, and 
the mean number of vocabulary words retained through the probe phase was 75%. 
Participant 2 had a mean percentage of 99.2% for vocabulary words fast mapped during 
the treatment phase. His mean percentage of vocabulary words retained through the 
probe phase was 77.5%. For participant 3, the mean percentage of vocabulary fast 
mapped during the treatment phase was 60%, and the mean percentage of vocabulary 
retained through the probe phase was 40%. Participant 4 had a mean percentage of 
69.1 % for vocabulary fast mapped during the treatment phase and a mean percentage of 
55% for vocabulary retained through the probe phase. 
While the language and cognitive levels of participants were diverse, all 
participants in this study benefited from fast mapping. Participants 1 and 3 were 
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nonverbal. Participant 3 had little meaningful expressive language. Participant 2 was 
verbal and had the largest vocabulary of all participants. Results indicated that fast 
mapping was successful in children with a range of expressive language levels. While 
retention of new vocabulary decreased from fast mapping trials, vocabulary was retained 
across all participants. The lowest percentage of vocabulary retention was 40%, or eight 
objects. This suggests that even children with minimal expressive language are able to 
benefit from fast mapping in terms of learning new vocabulary and retaining it for at least 
24 hours. 
All participants demonstrated attention problems during the research activities. 
Impulsivity was noted in Participants 1 and 3, and significant attention problems were 
seen in all participants. If needed, participants were given edible reinforcement 
intermittently to increase attention to task. Based on impulsivity noted during pre-testing, 
objects that were consistently distracting were not used in the fast mapping task. For 
example, dinosaurs were eliminated for one participant because he impulsively grabbed 
the dinosaurs every time they were presented. Removing objects did not completely 
eliminate impulsive responding, so time delay was also used to control for impulsivity. 
The participant's hands were held until he or she had viewed all of the objects. While 
this improved subjects' ability to respond at the appropriate time, impulsivity was often 
related to texture or visually pleasing patterns and colors. Results of this study 
demonstrated that children with autism can fast map new vocabulary despite attention 
deficits or impulsivity, especially with redirection to task. 
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Relation to Past Research 
Vocabulary acquisition. In previous studies, fast mapping has been found to 
increase vocabulary acquisition in children with various disorders (McDuffie, Yoder, and 
Stone, 2006; Luyster and Lord, 2009). Wilkinson and Green (1998) found that fast 
mapping was successful in children with cognitive impairment who did not have 
extensive expressive vocabularies. Later studies by Wilkinson (2005; 2007) indicated 
that retention/learning following initial fast mapping trials was poor for children with 
cognitive impairment. They were able to complete fast mapping, but had difficulty 
retaining the new vocabulary. In the current study, four children with autism with diverse 
language abilities were able to learn new vocabulary through fast mapping. All 
participants were able to retain vocabulary learned through fast mapping; however 
identification of new vocabulary decreased from the treatment phase to the retention task. 
Type of fast mapping task. Carey and Bartlett (1978) and Heibeck and 
Markman (1985) presented fast mapping by pairing familiar and unfamiliar objects to 
facilitate fast mapping of new vocabulary. When the child inferred which object was 
being requested, he or she handed the object to the examiner. The simplicity of this task 
may have allowed for success in participants with little expressive language. In the 
current study, children with autism responded well to the contrasting context method of 
presentation. They used knowledge of familiar objects to attach a label to the unfamiliar 
object. 
Research by Heibeck and Markman (1985) suggested fast mapping had a greater 
impact when children knew some words in the same category as the unfamiliar word. 
Objects in this study were presented in categories to allow children to use previous 
32 FAST MAPPING IN CHILDREN WITH AUTISM 
knowledge of objects in the category to increase their success when fast mapping novel 
vocabulary. 
Language ability of participants. Previous research (McDuffie, Yoder, and 
Stone, 2006; Luyster and Lord, 2009) suggests that children with autism, even those with 
limited language are able to acquire vocabulary through structured fast mapping tasks. 
The current study supports this conclusion. Three participants in the current study 
presented with limited language and were able to acquire new vocabulary through fast 
mapping. 
Clinical Implications 
Fast mapping is a valid technique for stimulating vocabulary acquisition in 
children with autism. Fast mapping can be applied across settings and situations to 
introduce new vocabulary. This technique is simple and can be used at home, in the 
classroom, or in a therapy room. Children with autism responded well to the short, quick 
application of fast mapping. Whether a child is able to attend for seconds or minutes, fast 
mapping can be used to increase vocabulary acquisition. 
Vocabulary acquisition for children who are nonverbal and have cognitive 
impairment is challenging. Fast mapping may be an option for vocabulary development 
in this population. The structured nature of fast mapping tasks using concrete objects 
provides an optimalleaming activity for introduction of new vocabulary. There is no 
verbal response necessary in fast mapping, so children who are nonverbal are able to 
participate in therapeutic fast mapping activities. 
Building vocabulary provides a foundation for language growth. Fast mapping 
provides an opportunity for language expansion in children with autism. Learning 
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functional, receptive vocabulary (cup, plate, milk) may lead to later use of the new 
vocabulary to request and communicate wants and needs. 
Strengths and Limitations 
Results supported the use of fast mapping for children with autism, especially 
when considering the wide range of receptive and expressive language abilities among 
participants. One participant had a large expressive vocabulary, while two children were 
almost completely nonverbal. Cognition varied among participants, as well. Even with 
such diverse language abilities, fast mapping was successful for all subjects, indicating its 
effectiveness among children with autism across different levels of cognitive and 
linguistic ability. 
Another strength was the consistency in application of the treatment variable 
across all subjects. Each participant received the same exposure to fast mapping. 
Transition and novel situations are difficult for many children, especially those with 
autism. Having one examiner and consistency across sessions provided a familiar 
learning experience for each session. 
Another strength of this study related to task design. Familiar objects were 
rotated to reduce memorization of the unfamiliar object within a group. Each time an 
unfamiliar item was presented for fast mapping, it was introduced with different familiar 
objects. This provided a new trial rather than repetition of a previous trial. In addition to 
rotation of familiar objects, the objects were placed in a random order of presentation for 
each trial. For example, the unfamiliar object was not always placed on the left side. 
Again, this prevented the child from memorizing a pattern, and contributed to more 
reliable results. 
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Participant impulsivity, length of sessions, and a small sample size were 
limitations. All but one participant demonstrated impulsivity, which interfered with fast 
mapping. Items of interest to the child were sometimes chosen instead of requested items. 
Although techniques were used to decrease impulsivity, it was not completely eliminated. 
Participants 3 and 4 fatigued near the end of sessions which may have negatively 
impacted results. Their decreased attention to the task could have decreased their 
accuracy in fast mapping trials. The participants who demonstrated fatigue may have 
performed better if treatment sessions had been shorter in length. 
The present study included a small sample size of four subjects. A larger number 
of participants would provide for greater generalization of results to support the use of 
fast mapping across the autism population. 
Future Research 
Further research in the area of fast mapping for children with autism is indicated. 
Length of retention is an important aspect of fast mapping should be investigated. This 
study evaluated retention after at least 20 minutes and again after at least 24 hours. 
Future studies should include retention probes that extend up to two weeks following fast 
mapping. Clinicians and teachers need to know how long vocabulary is being retained. 
The present study identified that some vocabulary was retained for at least 24 hours, but 
further research needs to be completed to determine if retention has resulted in learning 
the new vocabulary. 
Fast mapping of concepts should also be investigated. The present study 
presented only concrete vocabulary of objects and colors for fast mapping. Future 
research should focus on fast mapping of concepts, such as texture and shape. 
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It is also important to know if fast mapping is successful when presented in a 
natural environment. In the present study, fast mapping was presented in a quiet therapy 
room. Further research should examine the potential of fast mapping in a naturalistic 
setting, such as the classroom or home environment. 
The present study should be replicated with a larger number of children with 
autism to allow for generalization of findings. A comparative group study would allow 
for more insight into the potential of fast mapping abilities in children with autism. 
Conclusions 
The present study addressed the use of fast mapping for vocabulary acquisition in 
children with autism. Fast mapping has been shown to be a valid technique to facilitate 
vocabulary acquisition. The concrete nature of fast mapping is beneficial for children 
with cognitive impairment, including those with autism. Learning occurs after brief, 
structured exposures, and can be used with children of varying levels of receptive and 
expressive language. Even children with attention deficits and impulsivity were able to 
benefit from fast mapping. The brief nature of fast mapping provides a quick, convenient 
learning opportunity. 
Vocabulary growth is challenging for children with autism who have cognitive 
impairment and little expressive language. Children with autism who have had little 
success learning new vocabulary may benefit from fast mapping. In this study, children 
with autism with diverse language abilities benefited from fast mapping and were able to 
acquire and retain new vocabulary with this method of vocabulary stimulation. Building 
vocabulary in children with autism provides a foundation for language growth. 
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Appendix A 

Parent Questionnaire 

Interaction and Communication Development 

Please answer yes or no to the following questions. If you answer yes for any of the 
following questions, please use the space provided to explain. 
1. Was your child ever separated from you for a long time? 
2. Did your child require frequent hospitalization? 
3. Did your child resist cuddling? 
4. Was your child often difficulty to calm? 
5. Was your child often colicky? 
6. Did your child seem very restless? 
7. Did your child seem very inactive? 
8. Was your child nomesponsive when you "talked" with himlher? 
9. Did your child often avoid eye contact with you or others? 
10. Did your child often play with toys in an unusual manner? 
11. Did your child use gestures to communicate? 
12. Did your child show interest in the people and things around himlher? Ifyou 
answer "no" to this question, please explain 
Comprehension and Understanding 
When you compare your child to other children ofthe same age: 
13. Is your child easily confused when there are many things taking place around 
himlher? 
14. How does your child respond when you give himlher directions? 
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15. How does your child respond to simple questions? 
16. How would you describe your child's intelligence or thinking skills? 
Speech and Language Development 
17. Describe the kind of sounds your child made before one year of age - cooing 
prolonged vowel sounds, babbling repeated syllables, squealing, etc. 
18. Was there anything unusual about the sounds your child made during this period? 
19. When did your child say hislher first real word? 
20. Did your child continue to add new words on a regular basis? 
a. How often did your child add a new word? 
b. Did your child frequently use another way to communicate? 
21. Did your child's speech or language development seem to stop for a time? 
a. When and why do you think it stopped? 
b. How did your child communicate with you during this time? 
22. When did your child first put two or three words together? 
23. When did your child begin to use more complete sentences? 
24. How many different words is you child saying now? 
25. Do you consider your child to be talkative or quiet? 
26. How does your child usually let you know what he/she wants? 
If you answer with "pointing" or "gesturing" to this question, please respond to 
a and b below. 
a. Does your child try to talk in combination with pointing? 
b. Does anyone in the family talk for your child or interpret hislher gestures? 
27. Has your child ever talked better than he/she does now? 
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28. Do you think your child's speech is normal for hislher age? 

If you answer no to this question, please respond to a, b, and c below. 

a. How well do you understand your child's speech? 
b. How well do people outside of the family understand your child's speech? 
c. How does your child react if he/she is not understood by others? 
29. Do you have any concern about the way your child's tongue or mouth works for 
speech or for eating? 
30. What concerns you most about your child's speech or language skills now? 
31. What have you done to help your child learn to talk? 
32. Has anything about your child's speech or language development seemed unusual 
to you? 
33. How much time does your child spend with other children? 
34. Does anyone in the family have a history of speech or language problems? 
35. Do you have medical records indicating your child presents with normal hearing? 
36. Do you have medical records indicating your child presents with normal vision? 
37. Does your child demonstrate the ability to learn new vocabulary? 
38. How long is your child able to participate in an activity? 
39. Is your child easily redirected back to an activity? 
40. Is your child able to follow simple one-step directions? 
41. Please give a few examples of word/phrases your child understand and/or says. 
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Appendix B 

Vocabulary Data 

Participant 1 
Vocabulary Group #1 
Unfamiliar Trial 1 Trial 2 Trial 3 Trial 4 TrialS Trial 6 Probe Probe 
Object 1 2 
Bat + + + + + + + + 
Dragonfly + - - + . + - + 
Squirrel + - + + + + + + 
Ram + - . . - + . + 
Cheetah 
- - + - . + + . 
Vocablu ary Group #2 
Unfamiliar Trial Trial Trial Trial Trial Trial Probe Probe 
Object 1 2 3 4 S 6 1 2 
Grasshopper + + + + + + + + 
Moose + + + + + + + + 
Seal + + + + + + + + 
Panther + - - - - + + -
Beaver + + - + + + - + 
Vocabulary Group #3 
Unfamiliar Trial! Trial 2 Trial 3 Trial 4 TrialS Trial 6 Probe Probe 
Object 1 2 
Mushroom - + . - + + + -
Cheese 
- - + + + + + + 
Potato + + - - + + + + 
Stir-fry 
- + - + + + + + 
Tortilla + - - - . - + -
Vocabulary Group #4 
Unfamiliar Trial 1 Trial 2 I Trial 3 Trial 4 TrialS Trial 6 Probe Probe 
Object 1 2 
Pepper + - + + + + - + 
Hotdog + + + + + + + + 
Pickle + - - + + - + -
Moon Pie + + + -­ - + + . 
Broccoli + + + + + + + + 
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Participant 2 
Vocabulary Group #1 
Unfamiliar Trial 1 Trial 2 Trial 3 Trial 4 TrialS Trial 6 Probe Probe 
Object 1 2 
Bat + . + + + + · + 
Beaver . + + + + + + . 
Hippo - + + . + - · + 
Tiger + + + + + - · ­
Fly + + . + + + - ­
Vocabulary Group #2 
Unfamiliar Trial 1 Trial 2 Trial 3 Trial 4 TrialS Trial 6 Probe Probe 
Object 1 2 

DOK -
- + + - + - + 

Horse + + + + + + - ­
Raccoon + + + + + + - + 

Dragonfly + - + - + + + + 

Deer - + - - + - - ­
Vocabulary Group #3 
Unfamiliar Trial 1 Trial 2 Trial 3 Trial 4 TrialS Trial 6 Probe Probe 
Object 1 2 
Pear + - - + - + · + 
Lettuce 
- - - - - - - + 
Asparagus 
- -
. + + - - ­
Chili + - + + . - + + 
Pepper 
Chocolate + - - - - + + ­
Vocabulary Group #4 
Unfamiliar Trial 1 Trial 2 Trial 3 Trial 4 TrialS Trial 6 Probe Probe 
Object 1 2 
Carrot ­ + + + + - + ­
Broccoli + + - + + + +· 
Mushroom + - - + . + · ­
Potato - + + + + - · ­
Pickle . 
- - + + + + + 
45 FAST MAPPING IN CHILDREN WITH AUTISM 
Participant 3 
Vocabulary Group #1 
Unfamiliar Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 Probe Probe 
Object 1 2 
Croissant + + - - + - - ­
Turnip + - + - - - + ­
Cheese + + + + + + + + 
Egg Roll + + - + + + + + 
Tortilla 
- - - + + + - + 
Vocabulary Group #2 
Unfamiliar Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 Probe Probe 
Object 1 2 
Asparagus -
- - - - + - ­
Carrot + + + + + + + + 
Moon Pie + - - + - + + + 
Mushroom + + + + + + - + 
Pear + + - - - - - + 
Vocabulary Group #3 
Unfamiliar Trial Trial Trial Trial Trial Trial Probe Probe 
Object 1 2 3 4 5 6 1 2 
Dragonfly + + + + + + + + 
Grasshopper + + - + + + - + 
Lizard + - - + + + - + 
Ram + + + + + - + ­
Rhino + + + + - + + + 
Vocabulary Group #4 
Unfamiliar Trial 1 Trial 2 Trial 3 Trial 4 TrialS Trial 6 Probe Pr~be I 
Object 1 
Plum + - - - - - - ­
Lavender + - + + + + + ­
Mauve + + + + + + + ­
Scarlet + + + + + + - ­
Turquoise + + + + + + + + 
46 FAST MAPPING IN CHILDREN WITH AUTISM 
Participant 4 
Vocabulary Group #1 
Unfamiliar Trial 1 Trial 2 Trial 3 Trial 4 TrialS Trial 6 Probe Probe 
Object 1 2 
Bolillio + + + + + + + + 
Cheese + + + + + + + + 
Egg Plant + + + + + + + + 
Kasutera + + + + + + + + 
Turnip + + + + + + + + 
Vocabulary Group #2 
Unfamiliar Trial 1 Trial 2 Trial 3 Trial 4 TrialS Trial 6 Probe Probe 
Object 1 2 
Bell + + + + + + + + 
Pepper 
Nigiri + + + + + + + + 
Squid + + + + + + + + 
Temaki + + + + + + + + 
Vocabulary Group #3 
Unfamiliar Trial Trial Trial Trial Trial Trial Probe Probe 
Object 1 2 3 4 S 6 1 2 
Ram + + + + + + + + 
Brachiosaurus + + + + + + + + 
Lavender + + + + + + + + 
Mauve + - + + + + + + 
Plum + + + + + + + + 
Tan + + + + + + + + 
Vocabulary Group #4 
Unfamiliar Trial 1 Trial 2 Trial 3 Trial 4 TrialS Trial 6 Probe Probe 
Object 1 2 
Gold + + + + + + + + 
Peach + + + + + + + + 
Turquoise + + + + + + + + 
Mahogany + + + + + + + + 
Scarlet + + + + + + + + 
